An assessment of the onset of radiographic damage in the large joints (hip, knees, shoulders, elbows, ankles and tarsus) in patients with early rheumatoid arthritis, and the relationship of the progression of large joint damage with joint damage in hands and feet, with physical disability, and with cumulative disease activity, was performed in a prospective 6yr follow-up study. Large joint damage appeared to be an early phenomenon with 20% of the patients having some damage in at least one large joint within 1 yr, and 50% of the patients within 6 yr after disease onset. Radiographic damage in large joints was significantly related to the damage in hands and feet, the physical disability index, and the cumulative disease activity. The initial disease activity at study entry was the only prognostic factor that reached significance. 
Several authors have shown that a majority of patients with rheumatoid arthritis (RA) will develop radiographic evidence of damage in the j joints of their hands and wrists, and/or feet, within the first years of the disease [1] [2] [3] [4] [5] , and that the progression of this radiographic damage is predictive of future disability [6] , and o f involvement of the large joints [7] . Less is known about the time of onset of radiographic damage in large joints (hips, knees, elbows, shoulders, ankles and tarsus) in patients with RA. In several studies, it has found that the dam;
in the large joints usually has a later onset than the damage in the small joints [2, 7, 8] .
:ently, it has been reported that severe hip joint involvement requiring total hip arthroplasty x'ur wi 5 yr after disease onset [9] . Furthermore, it has been shown that cervical subluxation can occur early in the disease, particu larly in patients with progressive ero! [I, 10, II]. Several prognostic factors are helpful in at risk for a onset and radiographic damage in the large joints in a group of , and the relationship 157 patients with early between the large joint damage and the radiographic hands and feel, the damage in joints of functional disability, the cumulative disease activity, and prognostic factors at disease onset. In addition, frequency and onset of atlanto axial subluxation (AAS). Submitted Fosteroanterior radiographs of hands and feet were taken at entry to the study, and after 3 and 6 yr of follow-up. The degree of destruction according to the van der Heijde modification of Sharp's method [15 17 ]. The main difference from the Sharp method is the inclusion of the feet in the scoring system. Furthermore, two sites for erosions and two sites for joint space narrowing for the hands are excluded. With this modified Sharp method, the maximum number of erosions in the hands is 160 and in the feet 120; the maximum scores for joint space narrowing are 120 and 48, respectively. Total scores resulting from the summation of erosions and joint space narrowing were used in this study (maximum total score 448). Because involvement of the hips and cervical spine can occur without signs or symptoms, radiographs of the hips were taken at study entry, and after 3 and 6yr of follow-up, and radiographs of the cervical spine in full ind extension were taken after 3 and 6 yr. Radiographs of the other large joints (shoulders, [10] . An increase of more than 3 mm in the atlanto-axial distance in full flexion compared with the atlanto-axial distance in extension was considered to be an AAS. All were assessed without knowledge of clinical and laboratory data, in chronological order per patient, by two observers. In the case of differences of opinion between the observers, the radiograph was discussed and a consensus score was used in the analysis. The inter-observer variation and the intra observer variations (Spearman correlations) for the assessment of the radiographs of hands and feet wer computed. The inter-observer variation was 0.90, and the intra-observer variations were 0.96 and 0.99 for the two observers, respectively [4] . The radiographs of the large joints and cervical spines were all scored on a consensus basis. The intra-observer variations, using kappa statistics, for the Larsen scores of the separate joints were by scoring all available radiographs of 20 patients twice, with at least 6 months time between the assessments [19] . For all joints at all evaluation times, k was 0.88. k was 0.65 for all joints at TO, 0.88 at T3, and 0.91 at T6. A k > 0.75 is considered to a very good between observations. The somewhat lower k at TO is caused by the fact that most large joints have a Larsen score o f 0, and therefore the expected proportion is rather high. However, the agreement between the observations for the separate joints was 100%. The same was done for the cervical spine radiographs. For all evaluation times, k was 0.94. For TO, k was 1.0, and for T3, k was 0.87. These /cvalues also show good agreement between the observations. At monthly visits during the first 3 yr, and at 3-monthly visits thereafter, clinical and laboratory measurements were performed for the assessment of ase activity, including erythrocyte sedimentation rate (ESR). For the 77 patients in Groningen Hospital, C-reactive protein (CRP) [20] was measured as well. For comparison with progression of radiographic damage, which is essen tially a cumulative process, ESR and CRP were expressed as time-integrated values: monthly (0-3 yr), and later 3-monthly (3-6 yr) ESR and CRP values were plotted against time (weeks), and the areas under the curves (AUC) were calculated according to the trapezoidal rule [21] . At study entry, IgM rheumatoid factor (RF) was measured by ELISA [22] , and HLA-DR tissue typing [23] was performed. Physical disability 6 yr using the Dutch version of the Health Assessment Questionnaire, and as an index with a continuous scale was from 0 to 3 [24] .
Patients were treated with non-steroidal anti-rheumatic drugs (NSAIDs) and second-line anti-rheumatic drugs as clinically Guidelines for the sequence of the different second-line drugs were as follows: hydroxychloroquine or sulphasalazine as first choice therapy, followed in order by i.m. gold, D-penicillamine, azathioprine or methotrexate. Lowdose corticosteroids could be administered as adjuvant therapy.
Statistical analysis was performed using Spearman's rank test to determine correlations between total Larsen scores (large joints), Sharp scores (hands and feet), physical disability index, and AUC values of ESR and CRP. Multivariable regression analysis was performed using radiographic damage in the large joints (total Larsen score) as dependent variable, and sex, age, RF category, HLA-DR4, HLA-DR2, initial ESR, initial CRP and initial score as r > r i n r T T > T F T r r T f f i n i l» r -^m -i t i t r --t T i r i f >-r r r r -T -i -M -n r r o i t i r^-r ; i -r r r r i -T i r >T r T t ; v ' ' r r ,Ti7 " r 'TïnTrrviTiriÿir)i t i i n i ' n i n i i i i H i W -i M i i n > 'n y w F .i/* j > u m T W T r c o j u j i i H T c m )
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and feet, and 80% also after 6 yr. of the radiographic radioera damage in the small joints of hands and feet, with the physical was per in a s prognostic factors 126 patients for whom the complete data set was available, of these patients at study entry are shown in Table IV. irenees in There appeared to be no significant characteristics between this subgroup of 126 patients and the 31 patients with incomplete data. The median Sharp scores (hands and feet) and the median total Larsen scores (large joints) are shown in Table V Table VI shows the relationship between the progression of radiographic damage in the large joints, and progression in the hands and feet, and cumulative disease activity as assessed by AUC values of ESR after 3 and 6 yr. All correlations were highly significant. In the Groningen subgroup (n -77), serial CRP measure ments were also available. The correlations between more than one damaged joint increased with time, and a considerable number of joints showed progression. It is obvious that oui show the minimum involvement of the large joints. The first reason is that and radiographs of shoulders, elbows, knees, tarsus have only been taken on clinical which was not well defined. The second reason is that :ation, AUC values of CRP and the radiographic progression in the large joints, and in the hands and feet, were 0.643 and 0.600 after 3 yr, and 0.600 and 0.634 after 6 yr (all highly significant correlations, P < 0.001).
0.286,
In an earlier study in this patient group [12] , it was shown that disease activity at onset of the disease, HLA-DR4, HLA-DR2, RF positivity and age at onset were the most important prognostic factors for radiographic progression in the hands and feet after 2 yr. To assess the prognostic significance of these characteristics for the damage in the large joints, multivariable regression analyses were performed with the total Larsen scores as dependent variables relatively fast-acting second-line anti-rheumatic drugs aimed at the prevention of radiographic damage may result in the preservation of function.
In conclusion, large joint damage is an early phenomenon in patients with RA, and the progression of large joint damage is significantly related to the cumulative disease activity, to radiographic damage in hands and feet, and to physical disability. AAS does occur early in the disease, particularly in patients with progressive erosive disease in their hands and feet. R eferences
